A case with simultaneous tibial tuberosity fracture and patellar tendon avulsion in a 16-year-old boy is presented. Surgery was performed for open reduction, screw fixation and patellar tendon repair, and protected with a wire loop to restore the extensor mechanism. The wire loop was removed at 2 months postoperatively. The fracture healed at 5 months after surgery and the patient regained the full range of movement of the knee at 5 months.
Introduction
Tibial tuberosity avulsion fracture is not common. Incidence varies from 0.4% to 2.7%. 1 The mechanism of injury is when the knee is flexed against the contracting quadriceps muscle. It occurs in adolescent patients when the physis is undergoing physiological changes that make it more vulnerable to loading. Watson-Jones 2 classified this fracture into three different types. Ogden et al 3 further modified it into A and B subtypes. In contrast, patellar tendon rupture is not uncommon and 80% of cases are reported in patients less than 40 years of age. 4 There are only a few cases of simultaneous tibial tuberosity avulsion fracture and patellar tendon rupture in the literature.
Case Report
A 16-year-old boy with a history of global developmental delay, tyrosine hydroxylase deficiency (THD), and bilateral clubfoot with posterolateral release at 1 year of age presented with right knee pain after jumping during a handball game. He was unable to elevate his right lower limb. Physical examination showed that there was local tenderness along the right tibial tuberosity and a palpable gap, and associated joint effusion. The extensor mechanism of his right knee was absent. Radiographs revealed that there was fracture of the tibial tuberosity, Ogden Type IB, with 180 rotation of the fragment. The patella was high riding (Figures 1 and 2) .
Surgery was performed. Intraoperatively, the patellar tendon was found to avulse from its tibial insertion. The tibial tuberosity fracture was rotated 180 and remained as a free fragment. The free fragment was fixed with one 6.5-mm Asnis screw with a washer, beneath the patellar tendon. The patellar tendon was then repaired in Krachow fashion using a FiberWire (Arthrex FiberWire braided polyblend suture), with a bone tunnel created at the proximal tibia. Another two 5.0-mm Asnis screws were inserted on top of the patellar tendon with a spike washer. A protective wire loop was inserted using a percutaneous method with a bone tunnel created in the proximal tibia (Figures 3e5).
Postoperatively, he was given a long leg cast with a bone window created for wound inspection. Radiographs showed that there was no patella baja ( Figures 6 and 7 ). Touch-down walking exercise was commenced. The protective wire loop and the cast were removed at 2 months postoperatively. Physiotherapy was started immediately after removal of the wire loop for a vigorous active range of motion exercises and quadriceps strengthening exercises. The fracture healed and the patient regained his full range of movement of the knee at 5 months after the operation (Figures 8 and 9 ).
Discussion
Simultaneous avulsion fracture of tibial tuberosity and patellar tendon avulsion is rare. A review conducted by Kaneko et al 5 in
2000 found that there were six reported cases in the literature. All cases were reported to occur during sports activity. It was speculated that the avulsed bone fragment from tibial tuberosity was proximally displaced, resulting in avulsion of the patellar tendon Our patient had a history of THD, which is believed to be one of the risk factors for developing this kind of rare injury. THD is due to mutations of the tyrosine hydroxylase (TH) gene with autosomal recessive trait inheritance. The TH gene contains instructions for encoding TH, which converts the amino acid tyrosine into dopamine. THD results in a deficiency of dopamine, norepinephrine, and epinephrine. Dopamine is a neurotransmitter and is critical for the proper function of the brain to control limb movement. THD represents a spectrum of diseases with mild to severe forms. Patients may present with abnormal gait, spasticity, dystonia, and involuntary movements of the affected limbs. Our patient suffered from a mild form of THD and he was still able to play handball. However, his symptoms may have worsened after prolonged exercise or fatigue, therefore predisposing development of this kind of injury while flexing the knee against the contracting quadriceps. 8, 9 It is important to look for associated injuries in tibial avulsion fractures, including patellar tendon avulsion, quadriceps tendon avulsion, meniscal injury and cruciate ligament injury. 10 Frankl et al 11 recommended radiographs in extension and flexion views.
The distance between the lower pole of the patella and the end of the avulsed fragment increases in flexion in cases of avulsed patellar tendon. Intraoperatively, care must be taken to avoid patella baja. In our patient, radiographs were taken intraoperatively for comparison with the other knee, so as to achieve a similar patellar height. The InsalleSalvati ratio could be measured. In our patient, the preoperative Insall ratio was 1.6, while the immediate postoperative Insall ratio was 1.0. The Insall ratio after removal of the protective wire loop was 1.2. Classically, Insall ratio <0.8 suggests patellar baja while >1.2 suggests patellar alta.
In isolated traumatic tendon rupture, early mobilization has been advocated without cast immobilization after primary repair. Bhargava et al 12 reported excellent results with early active quadriceps exercises and full weight-bearing walking. The wire was removed at 10 weeks. For tibial avulsion fracture, patients are usually immobilized with a cast for 4e6 weeks, after which, physiotherapy is commenced. However, in our patient with simultaneous tibial avulsion fracture and patellar tendon avulsion, we adopted a more conservative protocol with insertion of a protective wire loop and a long leg cast for immobilization for 2 months. Touch-down walking was commenced immediately postoperatively. In all the above-mentioned cases of simultaneous tibial avulsion fracture and patellar tendon avulsion in the literature, a protective wire loop was not used, and a cast was retained for 4e6 weeks. Most of the patients regained the full range of motion from 6 weeks to 3 months. Complications from this fracture are rare. 3 Although our patient did achieve the full range of movement at 5 months, with mobilization exercise started 2 months after the initial operation, the authors recommend that the rehabilitation period is shortened by adopting a less conservative protocol. That is, without the use of a wire loop so that the cast can be removed at 4e6 weeks postoperatively; or, if a protective wire loop is used, immediate postoperative range of movement exercise and early removal of the wire loop at 4e6 weeks.
In conclusion, simultaneous tibial tuberosity avulsion and patellar tendon avulsion is a rare injury. Suspicion should be raised especially in patients with particular illnesses. Diagnosis can be difficult. Open reduction, internal fixation and repair of the patellar tendon are necessary to restore the extensor mechanism. Patella baja should be avoided during surgery. Postoperatively, range of movement exercise should be commenced as early as possible after casting for 4e6 weeks.
